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(57) Abstract: 



PROBLEM TO BE SOLVED: To secure the agitation of 
the entire unrefined sake while reducing the agitation 
power by providing a ribbon-screw rotating member 
extending almost over the full internal length of a 
fermentation tank and rotating in the tank along with a 
rotating shaft. 

SOLUTION: The ribbon-screw impellers 24a and 24b are 
provided on the peripheral part in a cylindrical 
fermentation tank 12 with respect to its central part in 
point symmetry about a rotating shaft 20. Plates 26a to 
26c successively joined in a ribbon screw arrangement 
are furnished in order from the upper part, and a lower 
plate 28 extending radially from the shaft 20 along the 
inclination of the bottom of the tank 12 is provided 
below the plate 26c. The plates 26a to 26c have the same 
shape and size, and their flat face as a collision face 
is turned in the rotating direction of the shaft 20. The 
flat faces of the plates 26a to 26c as the collision 
face are inclined outward in the radial direction of the 
shaft 20, and the fiat faces of the plate 26b and lower 
plate 28 as the collision face are inclined inward in 
the radial direction. 
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1 

X*(22)\Z£ "3IUteffiti)^tv6IM]tett(20), Rlf (b) Mr 

%z&m? (12) (Drtgp;^ Z(omt£.frK*>tz.^ tit; 

MGIeMEtt(20) t -fr«fc«rE»#^ >^ (12) Srdlte 
■f-^y tPv^.^ y :x-gJ|lli!BgP#-(24a-dK St^LTT^ 

d)i*. ideiBnEtt(2o)«>0dt^[qiHKftfl. mwtztix 

KB. 

[M&B3] tiney y=.-fflia<ESttf<24a- 

d) ttflftCliMEtt (20) ©tk##*|ft^rtflS2ifcUVMB©tf 2 <B 

EKaft, rt«©y#^^y a-ffliafc«ij«-(24c,d) 

t *MW© y # V* * y » -SI@MEffl5*r (24a. b) £ 
iRifcffiEfcififc brv^r i£#mt-r5fit*S2iBi8c 

[1**914] wI&Vtf>X? y a. -810*5*18* <24a- 
<DI4, iOTBHIte«l<20)©«»)©«aEK*BoTiaKLfc* 
*©««cfl©*«itlftK*(268-c)©il*^Sr'&*, SIS 20 
W±©*«itt«aS*(26a-c)©J»^'AH:, IWEIeHE*3(2 

0)<D®lJjfafrL>M,XPlffiVi&&fi>?120 0 -C*>0, iff 
IB^IB©>K^E^^(26a-c)©^^frl*, flfflBIIIfts 
*&(20)©jl?n-l 8 0° ©^ffltcipfcorMt^TV^r 

t z&m. b-rzmi&g. 1 ~ 3 ©v^i*n*»Kc«©»#* 

f^JBJWmfcB. 

5 ] masM* * (12) rt©»#*fc*H-a 

jltrfleiE^dDKS* (26a-c) ©EHBfcifls 5 Me«^iClllS 
Hi (26a-c) ©Soffit*, IMEIeMEtt (20) ©JM*2nft]*M« 

4 f2«©fglt^ Ait*N£ft> 
[Il»3ftg6] iWnElHHEtt(20)©tt*iHifc*«:*fic«K. 

ijEte (20) ©*ScM*fRl^ffiSf-S^ Sffi!l^«>»c (pi i-f h in 

-cv^s r t t -r snt&s 5ie«©js#^ v^ahk 
#»b. 

[!»5ft«7] MIHyxJ?>^^y=--SlHlfegl5«-(24 a - 
d) SrtflfBlHllEttGO) KS^-f 5&#7— A (30a-d) {4. 

mzv v ^-mmi&8m(2ia-d)ift<D5mm\z. 

~ 6 ©V^*t*»fc1B«©»#^ f^JIHWHKS. 
[Mttg 8 ] MlEIUistt (20) © jE3»tefc#V ^fE^ifE 
#(20) ©^^(p]©tSE{cS*tffl!l— WIS y 9 V a 

-SialE»«-(24a-d) Sr3ifrJ-4atfT^»<40, 42) , & V 

«nE0*ytt<2O)©if*;frfii©ttnEy y »-fflia 

tegI5W(24a-d)©^B)®HSrSiJPIi-^^ h s"<#«<46) 

^gm-rs r t srw**-*-*!!** 1 ~ 7 ©v vrna>ic 

|B*J©3Bg|* 
[3SW©f£*fflfct&?>n 

[ 0 0 0 1 1 50 
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2 

10 0 0 21 

^©«*©8t#t««fcW:, (a) Sft^^t*Uffli-S 
#*5£, Atf (b) #W»R©8t#Si*Sr®*iS*SSi 
«*!js*Pfe*tTV^. S**©Ut#KitH:, SfeK, 

(bl) »#^v^©T»K:aH^S*«rEK-rst>©, 
Xt* (b2) |8»^^^rt^Bff±T*lRl«H^(t:|cfc» 

E*stt©*S^#fcfrfco-CBttttf\ l§Ilitt&!Blti£'& 

[0 0 0 3] 

[»9!**«BfcbJ: 5 i:i-*«Wil Ut»S8**©rt, (b 

1) ©t>©fi, «»^v^©±SB©»Sr+^{;:jt^-T?* 
fcv\, (b2) ©*>©»*, ^y^rt^KbfcoT 
i«-Stf-e#S*5> K*Stt©BW)ll»fcSSi-5llt#SJ« 

»»5pa^»ff#Ptt©fiTSrlB<. 

[0 0 0 4] r©3S?»3©gfHjf*> 3§g£* (*3:£#:|£}8 

I«*iait«ftt5iitib5. r©§g^©te©i6<) 

[0 0 0 5] 

mwmm.\t}k<D (a) so? (b) ©«jAs«sr4rurv^ 

K J: D UltePlb $ S 06tt (20) 

(b) «»^^^(12)©rt«SBiBS<os^flc(ctofcoT 
jSEViatett(20) t— #:W{-»»^^^(12)rt*lHie^5 
y ^K^^^ y ^ -®@teasW<24a-d) 

^ y * (24a-d) tt, (20) co[mte^tb 

5I^^V>7(12)rt^[ilK-r^ 0 »»^^^(12) 
rt©55*4fctt, EIIEtt(20)^J^*rR]fc|8bTy#>^ 
^ y ~ -M[UeSBW(24a-d) <D«H"Ctt, y # >7 y 
cx-MlHiegB«-(24a-d) (CJ: *)1ti»9 ^2 (12)©«i*fi| 

— itfT**t, W$tl5o ft*5, lH]eift(20)CD[E]e 

^fRj^riS?{-i-^^> y y ^--M(H]teSi5*t(24a- 

d) \zmm? (12) ^fa^fnjft&^-^^^^-r 5 0 

«^*»WiBBI*»«l boo. #«»«r^#ttfc#*M- 
*co-e, *#^>^ffl«i$SBI««>tt*Sr*/M8tcbr, 



(3) 

3 

[0007] ^<D^m<Di&<D^m^>^mmwms-^ 

tt. y -S!lHlte8Mt(24a-d) i*. I3fi£tt(2 

[0 0 0 8] r<o*#^v^fflUt»««-eH:, W$ttm<D 

y#^^y*-SIHtefflW(24a-d)*s % lElfett(20)O 

te*(20)©«*rRi--»»4fc*»TL, 

coy y ^ -SEHEfttfJ (24a-d)dSHiett (20) (O 

iSj^BBU-ry*^^ y ~-ffll§HEffl»*<24a-d){;i,fc 9 10 

[0 0 0 9] r<D*M(Offi©38»^>^ffiai#3g«"C 
y ^ y a -MlUte^ (24a-d) *i(Dett(20) 

/^^^ ^ y ^ -mmfc&tt(24c, d) t ^fiijo y &z/*.<? 

y a-ffll§ItegB*a*(24a, b) t te&&fa&temz.mk IT 
[0 0 10] r<o*»^^^fflSH^3S|t"eW:, ya^* 

ftm<Dh<Dt<Dm^fa*mtez>i&%:, mett (20) ©ra— 20 
ow:, »i*^rRi*HBii©y a*^*^ y *.-g«§i*sa$#-<24 

a, b) K <fc 9 ^ (12) <D±&AXfTJ?<D—^i&ft 

ffiijO y # ^ y ^ -SJEC«Btt*<24a, b) (C J; 9 

£<> r5br, «H^^U2)rt<DJb*I$i:T 

(12) rt<D»#«^#©a»Mt^iRi±i-*o 

[ooii] r<o»woffi©»#^^^fflSt#3SiB-e 

fit. y#^^y S L-SlsItelaJ«'(24a-d)tt:, SI&4A(2 

IRS* (26a-c) B^RIdrOtf^iijftS* 

(26a-c) (Dtt-frA tt. Ultett (20) ©#*|r|^ JtT P3W 
^8^^120° "CS>!K **ffl©*«Iffi»KSH(26a 
-c)CD*S^ffctt\ IsME«i(20)<O«9(Cl 8 0° 0®ffl{- 

[0 0 12] ro»#^^^«at#«B-ett. #y^^ 40 
7 9 y a. (24a-d) ^ (12) CD_L 

«S£T»fc©IH*ffitf£K3fc0 . [UteW(20)<O^ 0 £ 

¥EHE1-a. 2ffl©ytfv;*^y*-SH§i<E««- 

(24a-d)*5. EItett(20)<Oi*JW*rB]^ia--fi:«"t?. 

-5c HM»©y#^^y^-ffl[a<E«W(24a-d)Ht. « 
*<OS«Baft»*(26a-c) , «r»*SETTaifW- s y # 

^ y ^ -S[§I«Kffl»*(24a-d) -Ctt, (HJte«*(20)— <D 50 
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4 

y *K y z i -S[Hltegl5tt(24a-d)^^«t^U ? *a^ 

[00 13] r^w^ftfeto^^v^^it^ge-c 

tt, »»^^^a2)rt©»^fc#rS««iMlK*(2 
6a-c) (Omm^W 5 *tti»IME*<26a-c) <D««ffitt, @ 
iBm(20) <D&tt*ft^^ 

[0014] c©»im':'*jb«j , J ! S«-ch:, «^ac^ 

ifetts W^SffiJ-J: 9ISI^tt(20)<ott^lH]t*tc|llfett(2 

>{r (12) P>9<D3)5g$!fefi, 3§fit* V* (12) ©JtT^lRjfcft 

[00 15] r©*WOtt©»»^V^fflli#3gll-C 
tt, @<Ett(20)«>tt^riqi(z:A4:S^1tlc«>S4EKgUftS 

* (26a-c) (om&m $K nitett (20) ©ifctt^iRj^fflst;: 

*fc*«^»»l£|«iltte>ivcv^ 0 
[0 0 16] ^©SSW^V^fflaWSIt-CH:, H«R«6(2 

JBMMfett. ««i«ilSSI*(26a-c)©*^SB©*H«)«*H- 

J:«3(Utett(20)<o45:^[R]^S(ciSffi!J^ti)-rs. r 

2m<b<onm3&s6t>i&3[.£fr. (12) ft<D&m 

[0 0 17] ::©3SW©te©»#*v^ffliJt#S«T? 

(i, y 7}<v^^ y ^. -S!lHltea5«-(24a-d) Srlel^ltt(20) 

(UilteSlS** (24a-d) P , g©^^{^*f-r^ 5 F : ®^®?gB$"ll 

[0018] z<o&&?>'?mfflmu , vt&. y^v^. 

^ y a -MIHtea5W(24a-d) ^(HlteW(20) fc^Jti-SBt 
#T— A(30a-d)li, [Hltett(20)WlHlte(C#oT, (Site 
tt(20) fc-#WKiiHEL, ?S«(Vf^B&fl0<»|c«fjie 

y =l -m®mmt(.24a-d)tcV-??£< . 5t#T- 
A (30a-d) t>*IW»Oil»K:*4--*-* 1B»9^9 

[0019] z.<D% s w<Dte,<D&m9i'?mMW&m*. 

Eltett (20) ©3EiSfttelC#V^tllfitt (20) <OiSW*TRl©ffiS 
IcS^TfiO'- y 9 y a -MlHltegPtt-(24a-d) $r5*fT 

•*--53ifT^a(40,42K &U J lEl*5tt(20)<OjfcJH^lRl<oy 
tJ?>^^ y 3 .-SlHlteSl5»(24a-d)©#«)tEHSr®JPSi- 
6 j* h y^»(46)SrSHi-t-S. 
[0 0 2 0] ran#a(22)I^J:6lHl<SM(20)Oia4EVIb 
y#>-^^ y ^.-S![Hltea5«-(24a-d)»i, *^ 
tt, afi 1 ^^ (40, 42) let 9 ia(SM (20) ©ft*t*lU— « 

2)(C «tS y y ^-S![elteg6W(24a-d)0^t!)li 



(4) 

5 

i/;*^ y *-SI§MEm*<24a--d)Hu M&t%fa—W&^» 

■bbfc«t«B-e, mett(20)<DiiHE^#v\ nj^-r^o no 
wtt#a(22)<z>a!*ifii<oEME"CH:. y#>*^y 

*-fflliMESB*i-(24a-d)W:, i***lftffi«^»»bfc* 

ffi-c, ^HIte<4(20)(o[HIe(c#v^, [iie-r^o :Ht, 

y atf^*^ y ~-SEeffiW(24a-d)tt, IUtett(20)^ 
-e, ytf^^y^ - ®[3teffl$«- (24a-d) J; £ 9&B$«? 
[0 0 2 1] 10 

mw<Dmm<Dj&m\ sit. HBSr#»ttio«Ht 

»Ki-So Hltt»*^>^SI«10(Daa»fffiEI. i2 
^^12tt, WSIHc*5 

*n«tt»»^^^i2d*fe#ai-t-sfc«>©»tapi6Sr» 

-5 0 iHitett2o^. nw«*»^^^i2<o*-tjBijc»o-c 
nw«*#^^^i2rtS:JiT^jraiL. _bT<z>«9«Mc*3 20 
v^ria*Ka«^H««»*^ i2<z>a««fBxt^jB£*« 
(ci:«psnrv^So ^-^2213. nfs«»#^^^i2<o 

[0022] y^v^^y ^—mffi&mm**, 24bte. 
n« i2rt©+*«fcs*i-5fflffl«icia*itt 
20^^^^-T5^^ia#.-eiais$nrv^^ o y^> 
y s*»s«24a > 24b». y y be 

yfl-CJHft. ^£H-OK :7V— b26a-cSr_h^6>J«jc 
^v— b26c<DTffiHcWHHEtt20©ttft*fRj^d* 
on««»»^>'^120JKffi<0^fc»oTeV»T«B 30 
/W- h28£r*b-CV^2> 0 ri^— h26a-ctt. 

^^j^f^ttTV^^o ^W-h26a, 26cl*®2§®«kbT 

©TffiSriaKtt20o^*^^Mao^»«)(crsi^x 

h26a-ctt, Rffitt*»^^^12<0±*^e>aT 
RfBttaW^S^ttO 0 <DJBr^4t?«Efctt^Stt, R 
«tt*MM ^ 12<Drtfl«lCl£ff»o T[iMEtt20<D(HNE 
*|r]^1 8 0° <D$eHt-fc>fco-C®l^ -T^fctlHUEWl 40 
20<D«5(c^*i:*oTV^S o 5i#T-^30a-d(i:, -t 
tl^jft^W- h26a-c, S^TSP^^- h28(D_h$g<DiiS 
${c43V^T7K¥^o0te#2OcD^*^R]^^ y^v 
^^y3.-fflat»a«24a, 24b^[Hlte#20tcM^$^:-C 
V^5o TSS^l — h28<DT«Bttiae«l20«CiB^brv^ 

s 0 &#r— ^30a-dii, ®mm2o<D\mmjjfa^'mn<o 
[0023] »m&K32ti&m p i6*» twa-cas 9 , 

9BBB=^^34tt#a*»32SrWBBi-So 
[0 0 2 4] ^22*SBt6S*L-5i. EMEfMOtt^e— 50 
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6 

*22<D»tfrfii'M§iiEU v#>*? y sat»a?« 

24a, 24btIU^-r^ 0 ysK>*^ y ~— Sjt#S«24 
a, 24b<D^l/— h26a-c2ia r F«5:7V— h28tt. Hl& 

nfBtt«»^^^i2rt©»fciae*ra^«*b"c. 
■ & Rffi»»»* i2©±*xwT*<o-*^ b^ 
5o r^icj:!?. iatett20©ftit*rRi^y#^^ y =l 

-ffi8BM3*24a, 24b<Dffi«|C*>S»»nfB«»##> 

^i2<o±*at5T*o— *-^igfir*^ y^v^y^ 

-ffl«»a«24a, 24bJ:D36WW*rHlrt«<Ot6HK*>S» 

z> 0 msk. n«tt«»^^^i2rt^mctofcorw*a 
»**tSo n«tt**^>^i2rt<D»B:i«tttt*#br 

v^6*. ^(c^|"r5^ P w-h26a-cco«^^»rBa 
tt\ /hSV^^Sfe. BSrniK«»«^V^12rt"C^fls:» 

22cDEb^^r®«-C^5o 
[0 0 2 5] *fc. :/V-h26a, 26cO«^ffiB:»l** 
ft^HM—, h26b2fctJHF«|J:/t'— b28<£>®^ffite 

®mmo<D\B}fc<p<D7'u- b26a-cXt^T«S^'v— 
b28fc©«^jcJ:0i»it*rRl^ 1 t>iefi l Slx5o Wii, ^ 
U-b26a, 26ci©«38"C«, RfB«*»^ >^ 120* 
3felS<0;fr^#» U ^"v— h26bXVTa5^ , W— h28i 

R1««l8#^>^l2<DJS3Z2ffl©*^i(j-r 
6o rHt, RH5^5I^^ V^12(D^«*g|5^^iaa$^ 
Sr«»-r5»^«fE^d s -bT^lp)^^V— h26a, 26bcDfS 

[0 0 2 6] ^43. ^©ia(E*lR]*a?eS*5t. 
[iie#20O_bT^f«J, JWH^fRl, RTfmjjfa<Dm<Dffifr 

30a-dO ipM^W^ffi coffi^ (Uott S ii S 0 

[0027] m3Rxfm4nwmyt&m?^?i2\H<Dm 

m$t<DV#>X? y ^-^«^«24a, 24b^|c4"* 

W-y^y^^ y ~— ffl«n*3S*24c, 24d^«x5^ 
y#^^y*— SSi$33«24c, 24df^, y^^^^y 

^-aSt#M*24a, 24b<DHff£lfflC<, HItett20$r^ 
^^-T^ffiS^^^CDBi^^^b, [Eltett20CO^«^ 
fp]— y y a— S!Sl^a24a > 24b(^rtffi!li-SElS: 

sit. y^>^^y a— aa^«24a, 24b^*iio8i 

WT— A30a-c«- J: 9 Inlfttt20^— ^6tJ(c^ bTV^ 
£ 0 y*^^yrL-aa#a«24c, 24d<D^agli, * 
#rRl# y atf^* ^ y ^-M^#^«24a, 24bi: ttJB-C* 
^r^Sr^t. ffitty#>*^ y ~— S«#33«24a, 2 
4b^f^«-efc^> 0 y#^^ y a.— Sa#g|«24a i 24b 
bV?$>x?y ~— 3!«#S3«24c, 24d<0**fR]dstiS 

(cis?t*$>^)j$m. RfB«*»^^^i2rt«>fljzza 

{-^rpJ^Sfrb. R«tt38#^^^12«)Jie5i:T«BO 



(5) 
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10 0 2 8] H5—H7ttHl—Sl4<0«»^>^K« 
10 f L T teltett20— <0*&tt X — A 30a~d^ <D&# tt#| 
56£*3ELfct>0>fcjaU El 5 6 ttHMEtt20^<O 

StttT— A30a-dO&tt^OtffflEl&t^BEL i7tt 
[Utett20— <D~F«B:/v— h28<D&#^<D*P®E)-?fc£o 
B52fctWS6fc:*3V^-t\ #K#T— A30a-dtt. IhI^#2 

^ya-aSt#SS*24a-dfcift*bTV^5 0 *9rli 

20M*-&Sii\ rt«^tt«t#r — ASOa-dco^MaPSrH: 
&ttT-^30a-d£r, *<Oi«S Sr««pboo, 

;T^3r^40}*, #^^7^3^ h44<Oi«S^*5V^r, m 
fett20(clHlteSTR3- — #fc*5tt*tfe;h/rv^ e 
42 tt, &ttT—M0a-d<D If ~^^40ffid©fl8BD«HC 
05££*boo, t°-^V^40t^^t>$tu^o 1** 
<DXhi?'<46Y3i, 7 3/^42<OW«jHffl^H^S*b, 7*^ 
42<OMV^rS^<O|Hl<E<lll20<O»»fe*JRRi-So 9 y ^42 
te N l^;*>:¥ir40<D[gtefcm\ [H]tett20(D**f^fp] 
t^^-^^40^^ h^^46^a»t*S*"C, »tb 

[0 0 2 9] B7M*5l^-t\ TSBT'V— h28l*. V tf> 

^^y3.-aaw»e«24a-tifc*ifi^s^ 

*ffl<©3SrtffiSa48^33V^TlBltett20S:JI51$*brv^S 

3 0 ^^«S7L48fi, 9^42 (E15&U*E]6) <D3ffiU* 
*lRl^fi<TfiB7 p ^— hmcj&f&Zifb, [§HB«i20(c*tL 
T9 3^42fc*©jffitf#lft^*rtt-5 0 |g[*3fflfi?L48l*3 

<o?iy^42©»». y ^v^^ y ^-mmwm 

«24a-d©»»S:flP*-rSo 
[0030] El 5 -El 7 ©a#lt«JtS:««|-*-S*»^ 

X 9 t^^V^-V40^IiIteL-C, 9 ^^42SrEte«20<O 

-SfflBM3«24a-dfc, Ie1C«20©»I**IrI— 

-f^o t^^^^^40^-^<DX hy^46(C^ 

£ c r5tT, y ^^^^ y a— 3!*#iSStK24a-dra:, * 



ftfe^co;* hs''*46lc:M5Srr&*'TN 9y^42dS|3te*fi20 

oj*j»*rftffi«--«ffrL, y#^*^y~-a!*#¥i* 
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